Introduction
============

Psoriasis is a common, chronic, disfiguring, inflammatory, and proliferative condition of the skin, in which both genetic and environmental influences have a critical role.[@b1-ccid-10-341]

Skin diseases associated with psoriasis include acquired bullous disorders, most notably, bullous pemphigoid[@b2-ccid-10-341] and vitiligo[@b3-ccid-10-341] with psoriasis sometimes reported to be confined to vitiliginous areas. Crohn's disease, ulcerative colitis, and psoriasis share an important association with sacroiliitis and HLA-B27 positivity.[@b4-ccid-10-341]

Vitiligo is a common autoimmune inflammatory disease where there is absence, deficiency, or dysfunction of melanocytes.[@b5-ccid-10-341]--[@b7-ccid-10-341] Vitiligo is not infrequently associated with a number of clinical disorders that are considered to be autoimmune in their etiology.[@b8-ccid-10-341],[@b9-ccid-10-341]

However, no study was carried out extensively searching the link between psoriasis and vitiligo. Accordingly, the aim of the present work is to support and confirm the clinical observation of close relationship between vitiligo and psoriasis rather than just association.

Patients and methods
====================

This was a case--control study, carried out at the department of dermatology and venereology, Baghdad Teaching Hospital, in the period from 1st of April 2014 to the end of March 2015. A total of 1000 subjects were included in this study, 250 of them had vitiligo, 250 had psoriasis, and the rest 500 were age- and sex-matched healthy controls attending the hospital for other nonmedical reasons.

All patients were interrogated and a full history was taken regarding the age, sex, duration of the disease, occupation, marital status, alcohol drinking and smoking, family, and past medical history with special emphasis on thyroid diseases, diabetes mellitus, alopecia areata (AA), inflammatory bowel disease, and rheumatoid arthritis (RA).

For each patient an examination of the lesions whether psoriasis, vitiligo, or both was carried out to assess the type, extent, site, and for the presence of overlapping lesions of psoriasis and vitiligo.

This study was approved by the ethical committee of the Iraqi board for medical specializations and the Scientific Committee in the Scientific Council of Dermatology and Venereology.

A written informed consent was obtained from each participant, or their parents or legal guardians for those under the age of 18 years, both for participation in the study and for the use of images in the paper.

Measurement of the frequency of vitiligo among psoriatic patients and vice versa was carried out. Thereafter the frequency of both diseases was assessed in healthy controls attending the hospital for other purposes as a control group.

The frequency of vitiligo among psoriatic patients was compared with that of vitiligo in healthy controls. A similar comparison was done between the frequency of psoriasis among vitiligo patients with that in healthy controls.

Other comparisons were performed between the frequency of family history of psoriasis among vitiligo patients with that in healthy control and between the frequency of family history of vitiligo in psoriatic patients with that in healthy control.

Results
=======

A total of 1000 study participants were included in the present study. Their ages ranged from 14 to 68 years.

The mean age of vitiligo patients was 27.13±8.07 with a male-to-female ratio of 0.6:1. The mean duration of vitiligo was 2.1±5.2 years.

The mean age of psoriatic patients was 26.58±7.62 with a male-to-female ratio of 0.56:1. The mean duration of psoriasis was 2.2±5.6 years.

For the healthy controls the mean age was 28.02±8.48 with a male-to-female ratio of 0.73:1.

The frequency of psoriasis among patients with vitiligo was 15 (6%); 8 (3.2%) patients had psoriasis within vitiligo lesions ([Figure 1](#f1-ccid-10-341){ref-type="fig"}) and 9 (3.6%) outside vitiligo patches (two of them had both inside and outside lesions; [Table 1](#t1-ccid-10-341){ref-type="table"}).

The frequency of psoriasis among healthy control was 2 (0.4%) versus 15 (6%) among vitiligo patients. There was a statistically significant difference (*P* value \<0.001; [Table 2](#t2-ccid-10-341){ref-type="table"}).

The frequency of vitiligo among psoriatic patients was 5 (2%); 2 (0.8%) within psoriatic lesions and 3 (1.2%) outside ([Table 3](#t3-ccid-10-341){ref-type="table"}).

The frequency of vitiligo among healthy controls was 3 (0.6%) versus 5 (2%) and among psoriatic patients. There was no significant association ([Table 4](#t4-ccid-10-341){ref-type="table"}). The family history of vitiligo among vitiligo patients was positive in 100 (40%) cases and for psoriasis among psoriasis patients was positive in 81 (32.4%) cases.

The family history of psoriasis was more frequent among vitiligo patients than healthy control; 9.2% versus 4%, respectively. The difference was statistically significant. *P* value \<0.05 ([Table 5](#t5-ccid-10-341){ref-type="table"}).

The family history of vitiligo was more frequent in psoriatic patients than healthy control; 9.6% versus 8%, respectively. The difference was statistically significant. *P* value \<0.05 ([Table 6](#t6-ccid-10-341){ref-type="table"}).

Psoriasis lesion healed with hypopigmentation and leukoderma that could simulate vitiligo patches ([Figures 2](#f2-ccid-10-341){ref-type="fig"} and [3](#f3-ccid-10-341){ref-type="fig"}) in 20 (8%) patients, while only one (0.4%) patient was healed with hyperpigmentation and the majority, 229 (91.6%), of psoriatic lesions were either not healed or healed without any residual pigmentary changes.

Close analysis of results had shown that patients with vitiligo had a higher chance to develop psoriasis while patients with psoriasis had a lower chance to develop vitiligo as frequency of psoriasis among vitiligo patients was 6% while the frequency of vitiligo among psoriasis was 2% only.

Discussion
==========

Both vitiligo and psoriasis are inflammatory autoimmune diseases where Th1 plays a role in its pathogenesis[@b4-ccid-10-341],[@b10-ccid-10-341] and have genetic elements.[@b4-ccid-10-341],[@b8-ccid-10-341],[@b9-ccid-10-341]

A study in China found that rs. 9468925 in HLA-C/HLA-B is associated with both psoriasis and vitiligo, providing first important evidence that two major skin diseases share a common genetic locus in the major histocompatibility complex (MHC) and a basic for elucidating the molecular mechanism of skin disorders.[@b11-ccid-10-341] Between 30% and 40% of vitiligo patients have a positive family history of vitiligo,[@b9-ccid-10-341] and a positive family history had been reported by 35%--90% of patients with psoriasis.[@b4-ccid-10-341]

These results were similarly observed in the present study as family history of vitiligo was 40% and family history of psoriasis was 37.2%. Both have positive Kobner phenomena,[@b8-ccid-10-341]--[@b12-ccid-10-341] and most of the psoriatic lesions heal with postinflammatory hypopigmentation.[@b13-ccid-10-341]

Most of the psoriatic lesions heal with postinflammatory hypopigmentation that could not even be easily differentiated from vitiligo as observed in the present work. Also in many cases, it was difficult to say which disease started first, vitiligo or psoriasis, or occurred both at the same time.

There are many reports showing an association with psoriasis in the same patient. The first case of psoriasis accompanied with vitiligo was reported by Selenyi.[@b14-ccid-10-341] Park reported a case of coexisting vitiligo and psoriasis in the same individual at different sites and he reviewed the relevant literature.[@b15-ccid-10-341] From a review of another literature, 22 (2.67%) out of 821 Egyptian patients and 3 (4.83%) of 62 British patients with vitiligo also had psoriasis.[@b16-ccid-10-341],[@b17-ccid-10-341] In Italy, there was an interesting retrospective study of 712 patients with vitiligo, and 21 (3%) patients had associated psoriasis.[@b3-ccid-10-341] Sandhu et al reported through a retrospective study that among the 4700 patients with psoriasis, 38 (0.8%) patients had associated vitiligo.[@b18-ccid-10-341] While in the present work 6% of patients with vitiligo had psoriasis and 2% of patients with psoriasis had vitiligo, which was statistically significant when compared with the control. Close analysis of results, in the present work, had shown that patients with vitiligo had a higher chance to develop psoriasis while patients with psoriasis has lower chance to develop vitiligo as frequency of psoriasis among vitiligo patients was 6% while the frequency of vitiligo among psoriasis was 2% only. Hence, all previous studies and the results of the present work had confirmed the close link between vitiligo and psoriasis but not coincidental association.

The documents in favor of close link are as follows: genetic and immunological factors are present in both diseases, and the two major skin diseases share a common genetic locus in the MHC and a basic for elucidating the molecular mechanism of skin disorders, Th1 cytokines play a role in the etiopathogenesis of both diseases. Also, 6% of patients with vitiligo develop psoriasis; healing of psoriatic lesions often leaves hypopigmentation that could simulate vitiligo and leaves no hyperpigmentation. In addition, psoriasis appears in many patients only in vitiligenous areas.
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###### 

The frequency of psoriasis among vitiligo patients

  Patients with vitiligo                                         N (%)
  -------------------------------------------------------------- -----------------------------------------------------
  Total number of patients with psoriasis in vitiligo patients   15 (6)
   Psoriasis within vitiligo lesion                              8[\*](#tfn1-ccid-10-341){ref-type="table-fn"} (3.2)
   Total number of psoriasis out of lesion of vitiligo           9[\*](#tfn1-ccid-10-341){ref-type="table-fn"} (3.6)
  Vitiligo patients without psoriasis                            235 (94)
  Total                                                          250 (100)

**Notes:**

Two patients had psoriasis in and out of lesion of vitiligo.

###### 

The frequency of psoriasis in vitiligo patients and healthy controls

  Psoriasis   Vitiligo   Healthy control   χ^2^   *df*    *P*-value       
  ----------- ---------- ----------------- ------ ------- ----------- --- ---------
  Yes         15         6.0               2      0.4     23.5        1   \<0.001
  No          235        94.0              498    99.6                    
  Total       250        100.0             500    100.0                   

###### 

The frequency of vitiligo among psoriatic patients

  Patients with psoriasis                                        N (%)
  -------------------------------------------------------------- -------------
  Total number of patients with vitiligo in psoriatic patients   5 (2)
   Vitiligo within lesion of psoriasis                           2 (0.8)
   Vitiligo out of lesion of psoriasis                           3 (1.2)
  Psoriatic patients without vitiligo                            245 (98)
  Total                                                          250 (100.0)

###### 

The frequency of vitiligo in patients with psoriasis and healthy controls

  Vitiligo   Psoriasis   Healthy control   χ^2^   *df*    *P*-value       
  ---------- ----------- ----------------- ------ ------- ----------- --- ------
  Yes        5           2.0               3      0.6     3.09        1   0.16
  No         245         98.0              497    99.4                    
  Total      250         100.0             500    100.0                   

###### 

Family history of vitiligo and psoriasis among vitiligo patients in comparison with control

  Variable                          Vitiligo   Healthy control   χ^2^   *df*    *P*-value       
  --------------------------------- ---------- ----------------- ------ ------- ----------- --- ---------
  **Family history of vitiligo**                                                87.9        1   \<0.001
   No                               150        60.0              460    92.0                    
   Yes                              1 0        40.0              40     8.0                     
   Total                            250        100.0             500    100.0                   
  **Family history of psoriasis**                                               3.42        1   \<0.05
   No                               227        90.8              480    96.0                    
   Yes                              23         9.2               20     4.0                     
   Total                            250        100.0             500    100.0                   

###### 

Family history of psoriasis and vitiligo among psoriatic patients in comparison with that of control

  Variable                      Psoriasis   Healthy control   χ^2^   *df*    *P*-value       
  ----------------------------- ----------- ----------------- ------ ------- ----------- --- ---------
  Family history of psoriasis                                                                
   No                           169         67.6              480    96.0    70.56       1   \<0.001
   Yes                          81          32.4              20     4                       
   Total                        250         100               500    100.0                   
  Family history of vitiligo                                                                 
   No                           226         90.4              460    92.0    4.325       1   \<0.05
   Yes                          24          9.6               40     8                       
   Total                        250         100               500    100.0                   
